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The first result is the same as the average distance of a point in a circle 
from a point in its circumference. The second result is the same as the average 
distance between two points on the circumference of a circle. 

Also solved by F. P. MATZ. Professor Mate In his solution did not go through the details of inte- 
gration as Professor Zerr has done. 

II. Solution by L. C. WALKER, A. M., Professor of Mathematics, Petaluma High School, Petahima, Gal. 

Let P, Q be the random points, the center of the hemisphere, and A the 
vertex. Put OP=r, /_POQ=0, /_AOP=<p, M 1 =average length of the straight 
line, and ilf s =average length of the arc of a circle, which joins the points. 

Now while is constant, and <4f, and ^<$tt— 0, for each position of P, 
Q may be taken anywhere in the circumference of a small circle whose pole is P, 
and radius rs'xnd. 

But when 0<4tt, and <p~>h*—0, or when #>$*, and ^>0— in, for each 
position of P, Q may be taken anywhere in the arc of a small circle whose pole is 
P, and length 2ram0[n— cos -1 (cot0cot^)]. 

Hence, if 6 is of given value, and <i~, the number of ways the two points 
can be taken is 

27trsin0.27rrsin^.rd^-|- I 2rsin0[;r— cos -1 (cot0cot0)].2OTsin^.?d^ 

=4;rr 8 (*— 0)sin0. 

If 0> Jw, the number of ways the two points can be taken is 

/Jir 
2rsin0[ir— cos - 1 (cot^cot^)].2jrrsin^.rd^=4^r 3 (ff— 0)sin0. 

Hence, since the whole number of ways the two points can be taken is 
4T 8 r 4 , we have 



Af,=— — - C 4*r 3 O-0)sin0.2rsinRru!0= ? r^', and 



M s 



47r s r 



j-jj 4*r 3 (*- 9)sin0.re.rde=~. 



MISCELLANEOUS. 

101. Proposed by 6. B. M. ZERR, A. M., Ph. D., Professor of Chemistry and Physics in The Temple College, 
Philadelphia, Pa. 

A wire is laid along the surface of a right cone semi-vertical angle so that 
it cuts the generators everywhere at a constant angle 0. Find the radius of cur- 
vature and radius of torsion. 
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Solution by the PROPOSER. 

Let s-=length of wire from origin to any point, />=radius of curvature, 
l/<r=radiu8 of torsion. From problem 85, Calculus, No. 4, Vol. VI., we get x= 



rco8<p, y=rsiaip, z=scos/9cos0, q>- 



tan 6 
"sin p 



logs, r=ssin/?cos#, dx=co&cpdr— rs\ncpd<p, 



dy=sin<pdr-\-rcos<pd<p, dz=cosftcos6ds, dq>=- — ■ . — ■, dr=sin/?cos<?ds. 



.•. da;/ds=sin/Jcos0cos9>— sin0sin<p, d2//ds=8in/Jco808in9>-|-sin0cosip, 

j /j o a J8 i3 o sin0/ . , tan0cos<p\ 
dz/ds—cospcosd, o s a;/rts 2 = ( sm<p-\ —r-^ 1, 



dvd..= gi^( C0S y- tan Jj^), *■*/*.•=<*»«/<*•* =o, 

,„ ,, , sintftanfl/ tan#sin<zA ,„ . , „ sintftanfl/ . , tan0cos<»\ 

d 3 x/ds 3 = . - (cosy> r-r-i J, d s y/ds 3 = . - IsingH r— =- ) 

s s sin/3 \ sin/? / s 8 siny9 \ sin/2 / 

l^»=(d«x/d,»)«+(d«y/d,«)»+(d« S /d«»)»=?iH!i(l+^|). 



f)*(! 



dx 

~d? 

d*x 

ds*' 

d 3 x 



dy dz 

ds' ds 

d*y d*z 



ds* ' ds* 

d B y d 3 z 

'ds T ' Is^' ~ds 3 



~~ dz ( d * x d3 y _ il± ds y) 

ds \ ds 2 ' ds 3 ds 3 ds* I 



sin 2 0tan0 
s 3 sin/? 



(^sf^) 003 ^ 08 '- 



•. 1/*= 



tan0cos/?cos0 sinfl cos/? 



ssin/J ssin/? 

Also solved by WILLIAM HOOVER. 



102. Proposed by CHARLES C. CROSS, Whaleyville, Va. 
Kequired the least multiple of 17 which when divided by 2, 3, 4, . . . 16 leaves in each 
case 1 as a remainder. 

I. Solution by MARVIN E. SMITHEY, A. M., Instructor in Mathematics, Randolph-Maeon Academy, Bed- 
ford City, Va. 

x(2*.3*.5.7.11.13)+l, x being any positive integer, represents all numbers 
satisfying the given condition. In order to determine what value of a; will make 
this number the least multiple of 17, the following equation must be solved iu 

least positive integers. 



